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(54) HOLLOW YARN MEMBRANE FILTER

- (67)Abstract: .
PURPOSE: To prevent the damage of a hollow yarn and
to perform effective backwashing, by a method wherein
hollow yarns are arranged so that the length of each of
the hollow yarns between both adhesive filling parts is so
excessive as to satisfy a specific condition with respect
to the interval between both adhesive filling parts.
CONSTITUTION: In a hollow yarn membrane filter 2, the
length L1 of each of the hollow yarns 2a arranged in a
slightly loosened state between upper and lower end
adhesive filling parts 6 is set so that an excessive length
AL satisfies the relation 0.01<AL/L1<0.04 (wherein A 2 ik 7
L=L1-L2) with respect to the distance L2 between both N
adhesive filling parts 6. By this method, the whirling-up of
the hollow yarns 2a at the time of backwashing and the
accompanying entanglement, bending or breakage can be prevented and, since the hollow
yams 2a are shaken properly, effective backwashing can be performed. Further, a solid
component released at the time of backwashing is not accumulated in the hollow yarn
membrané filter 2. Furthermore, a liquid effectively flows around the hollow yarns 2a
positioned at a central part at the time of filtering.
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Soccificss
1. Tille of the Invention
Hollow yar membeane fltce
2. Chims
In the context of » bollow yar membrase filter in which oultiple picces of
holiow yam sre bundled, filfing and securing with bonding sgest are performed in such a
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way that both bundled ends open, a bundle securing momber ia installed and socured at
the outer circomference of the bonding sgent filling sections filled with the aforesald
bondingngm&mddwlfuuﬁd'hmdhgwﬁﬁmnqiouubabmdammv
mammmznmmmmmhmmm '
ml)otmmmmmuwmmwmmmmamm
that thero is a specified oxcess length (AL) with respect to the gap (L2) between the
aforesaid two bonding agent filfing scctions, and this excess length (AL) satisfies the

0.01 < (AL/L])<0.04
where,

L1: The length of the hollow yam arranged betwecn the two bonding agent filling
soctions :

L£2: The gap betwoen the two bonding agent filling sections

al:(L1-12)

3. Detsiled Explanation of the lnvention
Objective of the Invention
Industrial Field of Usago

The present invention relates o a hollow yam membrane filter used in water
treatment apparatuses in various types of plants with the objective of separating and
climinating solid portions ia the liquid to be wreated,

Coaveuntivnal Ant

In genaral, the bollow yas is & meanbaane of hollow eylindrical iber which has
small boles on its susface and whase outer diameter is approximately 03~3 mm.
w&hmh&umﬁm“b&mﬂmkwym
resistance is good. A filter is formed by bundling many pieces of the hollow ysm and
hardening both ends with resin, which is & bonding agent. This hollow yarn membrane
filter i3 used as & filtyation dovice for water treatment sppacatuses,

The structxre of this type of hollow yam membrane filtration device will bo
explained below while referring to Figure 5. Figurs § is & cross-sections! dingiam of &
boflow yam membeane flitration device, where callout 1 in the diagram s the container
roain unit. The interior of this container main unit § is spiit into top snd bottom by a
disphragm 3, where the lower spaco is & Gltration chamber 1a, and the upper spaccis &
processing fluid chamber Ih. The hollow yam membaane fiker 2 is hanging down from
the aforosaid diaphimgm 3 within the aforeaaid filtration chamber 1a. The aforesaid

USF 093061
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hollow yarn membrane Glter 2 has a structure whereby multiple pieces of hollow yam 2a
are bundied at the outer cirannference of a suppost member 4, and theis upper and lower
ends are sccured by bonding sgent filling sections 6, end, in addition, bundle securing
membera 7 are installed and secured from the outer circumferences thereof. Also, in the
apparstus shown i Figuse 1, the hollow ysrn membrane filtes 2 with tho aforosaid
canfiguration is connected ia two stages in & perpendicular ditection, where callout 8 in
the disgram is the connecting tube which is nsed whon this is done. A fluid supply pipe .
10 which connects with the fikration chamber 1a js connected ta the fower ead of the
aforesaid containes main unit 1 while a processing fluid dischargo pipe 11 which connoets
‘with the processing Auid chamber 1b is connected to the upper end. A shit-off valve 12 s
poaitioned alang the aforeaaid fluid supply pipe 10, and a concenirated fluid discharge
pipe 13 is branch connected. A shut-off velve 14 is positioncd along this concentrated
[uid dischatge pipe 13. The fluid which has been suppliod to the interior of the filumtion
chamber 1a via the aforesaid fluid supply pipe 10 is Giltered when it passes through tho
hollow yarn membrane filer 2, ond it is discharged via the hollow sections of the
respective pieces of hollow yam 2a.

In the aforessid confignmtioh, whea the differential pressuso before and after the
hollow yam membrane filter 2 rises due to Giltation and resches a specified valuc, 8
backwash operation is executed (0 perform an operstion to wash off the solid partion
which has adhered to the surfaces of the respoctive picecs of bollow yam 2a. That is, »
pressurized gas for backwashing is supplied inside the respective piocos of hollow yam
2a of the bollow yarm membrane filter 2 via the aforesaid proceasing fluid discharge pipo
£1. Simultaneously, a bubbling operation is exocuted from below the bollow yam -
membeane filter 2. That is, a bubbling pipe 15 is armanged below tho bollow yam
membrane Sker 2 within the aforesaid container main unit 1, and bubble holos 16 are
formed in the lower surface of this bubbling pipe 15. Tho aforcsaid bubbling pipc 135 is
connectad to an sit supply pipe 17 which has a shut-off valve 18, By supplying air to the
aforesaid bubbling pipe 13 via the aforessid air supply pipo 17, bubbles aro genorated
from the aforeseid bubblo boles 16. The hollow yem membeans filter 2 is subject lo
bubbling by the aforesaid bubbles to improve the washing effect. An overflow pipe 19 is
connecied 1o the container main unit | 3o that it is positioned below the aforesald
dispbragm 3, and & shun-off valve 20 is positioncd alang said overflow pipo 19, Callous
21 in the diagram is a protooting tube, and this protecting tube 21 which allows the
bubbles from the aforesaid bubbling to be effectively introduced into the bollow yam
membrane filter 2, -

The ctarent situation is such that, when backwashing is perfosred on » hollow
yara membeane Blter 2 with the aforesaid configuration, the question of what degres of
mmmuu&mmax;-mmmummum
looscness in the gap which is the aforesaid L2) of the hollow yam 28 ammanged between R
mmmmmuu&mwmnbywmuhﬁmnmm
two ends, which was determined sccording to the bonding agent filling sections 6 st both
mhwammmuwmmwmuu
hollow yarn 2a has oot been taken into sccount: Conventionally, it has been st with

%

3 USF 093062
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— —

excess length of approxi y 3 pescent. However, situaticns in which the multiple
mammhmmmwmmnﬂemum&w
Mwngmmm&wuhm&obuwmhM'
daﬂyﬂﬁcmwbwm:mﬁuhquﬂb&nofm.wﬁchhﬁ
mmmoprowdﬂm”hholbwmhwﬁhhmmm :
Mbmdumgetm;mdm;mnemofwo&mmmlmm P
Mm.bmthmMySWuqumth«'
mmmm.mwomgmmmmm-mmum S

1) Fist, when the range of ascillation of the hollow yarn 2a when the aforesaid bubbling
hwwhmﬁddmmknw.ﬁhhmlbmownamﬁm .
bubbling effect. .

2)wmmwwmmmmuzhumhmwmmmm-" .
hwﬁc&nﬂﬂpkpkegofhﬂwmhmdumlymp&mdhmhﬂhb- x
dmsd,dmeﬁedsmaxhlhﬂhﬂnidbbepwdoumﬂowcmdmly S
mummo{houwmnuwmmymmmu o
Mhpaiﬁmdﬂdumdrumfmdhhﬂbwmmhmﬁh«ﬂn
mwummammwﬁmmmmommn
eﬁduzy.andhmd&haphomambywhhbmﬁdpmﬁmdmoﬂymmc

hollow yam 2s positioncd at the outer circumferenca. I

Jymmmammmmhmmmmmmwa
mmwwsﬂbﬂmﬁumnluumdwpimnfbﬂowmh.
and removal of the separated solid portion is not performed effectively. This is because,
dwy.mnwwmhﬁmotmmhmmm .
the hotlow yam 2a is densely srranged in the same way a3 the aforementioned 2), and the
execss length is short, :

Problems To Be Solved By the Invention

In this way, in conventional hollow yam membrans filters, there bas not been
w&h%ﬁ&mbmwmhmmmhm
peoblems. The prosent invention was deaigned taking these points into account, and its
objective is 1o provide & hollow yam membranc filter equipped with an excesa length -~
which makes it possible 10 perform cffective backwashing while proventing damage to
the bollow yam.

 Configuration of the Inveation
Means To Soive Problems
In the context of a hollow yam membeanc filter in which multiple picees of

hollow yam arc bundled, Glking and securing with bonding sgent are performod in such a
way that both buadied ends open, & bundls secwring member is instelled and tocured st

4 USF 093063.
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the outer circumfcrence of the bonding agent Glling sections filled with the aforevald -
bonding agent, and the aforesaid bonding sgent filling sections at both ends aro connected
across a specified length; the hollow yam moembrane filtes of the present inventionis -
chancterized in that the leagth (L1) of the hollow yarm between the aforcssid two
bonding agent filling sections is set 3o that thero is & specified excess length (AL) with
mpmmumm)wmmwmm;mnummmum
cxcess longth (AL) satisfics the following conditions:

0.01 <(AL/L1)<0.04
where, -
' Li2 The length f the hollow yam asranged between the twa bonding sgent Biling -

Lzmppbuwemﬂwmhondmaasmﬁmngmm
AL: (L) -L2) -

. Action

Setting the excess length of the hollow yam within the aforcsaid range effectively -
solves such problems- a3 the drop in the backwashing effect which occuwrs due to the
oxcess length being too small a3 it climinates the bending and damage which result from . -
the twisting of tha hollow yam which ocans dus fo the excess kength being too grest.

Embodiments

An embodiment of the present invention will be explained whilo sefesring to
Figures | thmm-hmmwmmw
the samo callouts, and explanations of these portions have beon omitted. Figure 1 is
cross-sectional disgram of the configuntion of the bollow yam membrane filter 2, where
the length (1.1) of the hollow yam 2s ananged betwocn the two bonding agent filling
asections 6 at the top and bottom ends in a condition which is somewhat loosened bas an
exceas Jongth (AL) with rospect 10 the distance (1.2) betwoen the aforessid two bonding
agent filling sections 6, and this excess length (ALY is sct within the following mange. 001 ...
SALANSO0K......(D .

wheye,

L1: The length of the hoflow yamn srranged between the two bonding ageat filling
L2: The gep botween the two bonding agent filling scctions

AL:(LI-L2)
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. . e,

The reason that the axcess length (AL) is st within this sangs is to cffctively

eﬁmmmm-mmemmﬁmmcmmmmmwm -

wmm&amummwmmmmmumm
below while referring to Figuies 3 and 4. . :

Figmehhow:lhepopodoa@‘)oﬂhemleas&(&)ﬁthmpdh&e
length (L1) of the hollow yam 2a on the horizontal axis and the rumber of bent sections
of tho hollow yam 2a (smong 1,000 picces of yam) on the vestical axis. According 10 this
di-mwhmﬂumuﬁuothmhgﬁ(n)wiﬁmbﬂwma.l)ot
the hallow yarn 2a i34 or Jeas, the number of picces of bollow yar 2a in which bent
mmmummmvummm)m
is 3ct 10 4 or less, it is poasible lo effectively climinato harmful effects resulting from the
mmmmmmmmwﬁuuwmhmm _
Figure 4. Figure 4 shows the proportion (36) of the excess length (AL) with respect o the
lmml)ofumwmhuhbwwwhwueﬁdaq
(wﬁdwﬁmvﬂmwwmmlamdnﬁdwﬁmwlm%)m
mmﬁdﬁaummmﬁmﬁmﬂm&emﬁmofﬁomhgm
(AL) with respect to the length (L1) of the hollow yam 2a is 1 of leas, backwash
eﬁd«ymﬁ&ydﬂdm&dmhﬁmzmhmhhm&r
mmmhbm.bmm-wbmhbbﬁqhwdwm
w;wm»mmmmwwmmnmumm,m
fmwmmmwnmmmumwmmzmmeam
than is necexsagy when the excess length (AL) propostion has been st to loxs than 1,

filtrate docs nat flow in the vicinity of the hollow ysm 2a of the center section of the ™~ .

bollow yam membeane filtes 2, sesulting in caly the outer circumforence portion of the
hollow yam 24 being provided for filtration. This may be obscrved from the fact that the )
solid portion anly adheres 1o the hollow yara 2a positioned at the outer ciscumference. It
M-bobmmﬁmedﬂwbmauﬁuoﬂenlhaliundinﬂhmdyﬁm )
M&WWMMMWMM;MMM
hollow yem membrane fiher 2 and cannot be effectively removed. Por this reason, the
propartion of the excess kength (L) with respect to the length (L1) of the hollow yam 2a
hay been given adower limit value of 1. - o

The above ecmbodiment is ablo to exhibit the following benefits.

1) First, itis passibla to offectively provent the situstion whereby tho bollow yam 2a
Wwhirls up during backwashing end therefore becomes twisted and bent of damsged.

2) Abso, cffective backwashing becomes possible due to the bollow yarn 2a oscillating to
an appropriate degree during backwashing. .

3) In addition, the solid postion scparated during beckwashing doos not ow into the
hollow yam membrane filter 2.

PEE 8
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4) Alsa, filtsate flows efficicntly even around the bollow yam 2a positioned st the center
section of the hollow yam membrane filter 2 oven during filtiation, so it is poasible to
. wm&cmwmm»hwywwuhmeﬁmfm
mm»me«mmm

Bencfits of the Invention

As explained in detsi] above, through the hollow yam membrane Glter resulting °
- from the present invention, there are great benefits in that it is possible to provent the
sitoation wherchy the hollow yam whirls up snd thereforo becomos twisted and bent or
dumgedaudtopovldedfeuiwhdw&m

BmeIplInmonoﬂheFm

Figures l through 4 arc disgrams which show an cmbodiment of the present
invention, where Figuro 1 is a froot vicw of a hollow yam membrane filtet; Figme 2isa -
front vicw of a hollow yam membrase filter which shows the sction during beckwashlog:
Figure 3 is a charactesistics disgram which shows changes in the monber of plocesin. -
which bent sections occur when the excess length of the hollow yam is changed; Figuro 4.
is & charactrristics disgram which shows changes in the backwashing effoct when the
excess langth of the hollow yam is changed; and Figure $ nuam—swnouldhmmof
8 hollow yam membrane filtration apparstus.

Hollow yam membeane filter
Hallow yarn

Support member
Bonoding ageat filfing section
Bundle securing member

QO#?N

Figure |
‘Figure 2
t. A
Figure 3

i.
The rursber of picces of bollow yam in which bent sections occur (per 1,000
pioces of bollow yam) (pieces)

2.

USF 093066




- EILE No. 169 09-30 ‘96 02:52 [P:ONICTH ) 4162240892 PAGE 10

R e

mu&;mimofm!mah(&)wi&mbulmgmuotmebouo\v
yam (%) .

Figure 4

3. : )
Backwashing cfficiency (solid portion volume scparated by backwashing/capturcd

. solid postion volume) (%) /
Thewomﬁmbtmlmgﬁ(&)wi&madbtbmdomwblbw
yarn .
Figure S
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